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(57)Abstract* 

PROBLEM TO BE SOLVED: To eliminate 
cracking in the necks of bonding pads by 
providing a bypass to wiring to prolong 
the wiring. 

SOLUTION: In the semiconductor device, 
when stitch bonding is carried out with 
bonding pads 54 of flexible sheets, the 
bonding pads 54 are formed in a direction 
substantially coincident with an 
ultrasonic vibration direction of a bonder, 
and a bypass 13 is provided for a first 
wiring line 59 extended from the pad 54 
toward a first solder ball connecting pad 
55. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to CSP (Chip Size/Scale Package) which 

adopted BGA (Ball Grid Array) about a semiconductor device. 

[0002] 

[Description of the Prior Art] In recent years, the adoption to a pocket device, or small and a 
high-density-assembly device tends to progress, and the IC package tends to change a 
conventional IC package and its conventional mounting concept a lot. For details, it is described 
by the special edition ("the mounting ingredient and equipment" supporting a CSP technique and 
it) of for example, an electronic ingredient (page [ of the September, 1998 issue ] 22 -). 
[0003] The flexible sheet 50 is used for drawing 2 as an INTAPOZA substrate, and the copper 
foil pattern 51 is stuck through adhesives on this flexible sheet 50. The IC chip 52 fixes to this 
copper foil pattern 51, and the pad for bondings is formed in the perimeter of this IC chip. 
Moreover, the pad for solder ball connection is formed through wiring formed by this pad for 
bondings and one, and the solder ball 53 is formed in this pad for solder ball connection. 
[0004] Drawing 3 is a part which shows this concrete example and the flexible sheet 50 shows as 
an outside continuous line, and a dotted line is the IC chip 52. It is pad group 54 - for bondings 
which was formed in the perimeter of this IC chip 57 by ** length. This pad group 54 for 
bondings - Inside 1st pad group 55 — for solder ball connection is formed, and 2nd pad group 56 
- for solder ball connection is further formed in this inside. 

[0005] Moreover, pad group 54 for bondings - Outside 3rd pad group 57 - for solder ball 
connection is formed, and 4th pad group 58 - for solder ball connection is formed further 
outside, and in the 1st pad 55 for solder ball connection, from the pad 54 for bondings The 1st 
wiring 59 to the 2nd pad 56 for solder ball connection, from the pad 54 for bondings The 2nd 
wiring 60 is connected, the 3rd wiring 61 is formed in the 3rd pad 57 for solder ball connection 
from the pad 54 for bondings, and the 4th wiring 62 is formed in the 4th pad group 58 for solder 
ball connection from the pad 54 for bondings. Moreover, the 5th wiring 63 which extends even 
from the pad 54 for bondings to the perimeter of the flexible sheet 50 is formed. 
[0006] The opening 1 1 to which opening of the flexible sheet was carried out is formed, and, as 
for the background of this pad group for solder ball connection, the solder ball 53 is formed 
through this opening. 

[0007] Moreover, it connects with the land 65 for fixing of the IC chip 52, and the pad 64 for 

solder ball connection is connected with the pad for bondings through wiring 66. 

[0008] 



1 



[Problem(s) to be Solved by the Invention] The pad group for bondings of X shaft orientations of 
drawing 3 and the pad group for solder ball connection are expanded, and it is shown in drawing 
4 . In drawing 3 , it is made to pass between the 2nd and the 3rd pad for solder ball connection 
from Hidari of drawing 4 , and the wiring 66 electrically contacted with the land 65 is shown as 
an enlarged drawing. 

[0009] In drawing 4 , although stitch bonding of the metal thin line was carried out by the pad 54 
side for bondings, the problem which a crack generates was in the part shown by X of drawing 4 

[0010] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned 
technical problem, and forms and solves a detour to the 1st wiring the 1st. 
[001 1] Moreover, it solves by the 2nd pad for bondings on the basis of said 1st wiring and the 
3rd wiring which extended to hard flow being prepared the origin of the 1st wiring, and next to 
the 1st pad for bondings which changes, and forming said detour using the free space formed 
with this 2nd pad for bondings. 

[0012] Moreover, the pad for bondings with which the detour was formed is formed in ** length 
toward the loading area of a semiconductor chip, and is solved by vibration being added in the 
direction of ****** length, and carrying out stitch bonding. 

[0013] Furthermore, vibration is added in the direction of the ** length of the pad for bondings, 
and the direction which carries out substantial nonstop, said stitch bonding is performed, and it 
solves by connecting a metal thin line. 

[0014] Although the gestalt of operation explains detailed explanation, it makes the 1st wiring 
crooked, forms the die length for a long time, and is making the crack by vibration of a 
supersonic wave control. And by making lower the sense of wiring which extends from the pad 
for bondings a top, a top, and the bottom, a tooth space can be provided next to the 1st wiring, 
this is used effectively, and a wire length can be lengthened. 

[0015] Moreover, since it generates in the wiring with same oscillating direction and sense of a 
supersonic wave, a crack can be lost by carrying out bonding so that the sense of vibration and 
the sense of wiring may carry out real nonstop. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with 
reference to drawing 1 - drawing 3 below at a detail. In addition, the same sign showed the part 
which is in agreement with the conventional structure. 

[0017] Drawing 3 is a thing illustrating the left corner of the flexible sheet 50, and its near, and 
the number of pins is an object for 256 pins here. 

[0018] First, this structure mounts the IC chip 52 on the flexible sheet 50, and through the metal 

thin line 10, it connects electrically and it carries out the mold of the pattern on the IC chip 52 

and the flexible sheet 50 so that clearly also from drawing 2 or drawing 3 . 

[0019] The flexible sheet 50 is explained first. This sheet 50 changes with polyimide resin, and a 

metal pattern is stuck on a front face through an epoxy system or acrylic adhesives. 

[0020] First, this structure mounts the IC chip 52 on the flexible sheet 50, and through the metal 

thin line 10, it connects electrically and it carries out the mold of the pattern on the IC chip 52 

and the flexible sheet 50 so that clearly also from drawing 2 or drawing 3 . 

[0021] The flexible sheet 50 is explained first. This sheet 50 changes with polyimide resin, and a 

metal pattern is stuck on a front face through an epoxy system or acrylic adhesives. 

[0022] If it explains concretely, opening of the circular opening 1 1 shown by the dotted line is 
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carried out to the 75 -micrometer polyimide system sheet. 

[0023] An epoxy system binder is applied by the thickness of about 12 micrometers, and this 
sheet 50 is supplied in the condition that a lamination sheet is stuck on a front face. Opening 
shown by the dotted line by this condition can open, and copper foil is stuck on this. The 
thickness of copper foil is 12 micrometers. That is, a front face has copper foil in the whole, and 
Cu has exposed opening on the back. Then, the pattern of Cu is etched and the laminating of the 
0.3 micrometers of the Au layers is further carried out to the outcrop of Cu on this 1 micrometer 
of nickel deposits. Therefore, as for the surface electric conduction pattern, the laminating of 
Au/nickel is carried out to the exposure of Cu in opening on the rear face of a flexible sheet by 3 
layer structures of Au/nickel/Cu. 

[0024] The pattern has a three-tiered structure with the ingredient mentioned above, and as 
wiring of resistance with small Cu, in order that nickel may soak solder, Au has improved 
soldering nature with scaling prevention of nickel. 

[0025] Various pattern wiring mentioned later here may consist of layered products of Cu or 
Cu/nickel, and only its pad for solder ball connection is good also as a laminated structure of 
Cu/nickel/Au. 

[0026] In drawing 3 , an outside continuous line shows the flexible sheet 50, and a dotted line is 
the IC chip 52. It is pad group 54 - for bondings which was formed in the perimeter of this IC 
chip 57 by ** length. This pad group 54 - for bondings is formed in the shape of a rectangle 
along with four sides of a chip, and each at least 64 sides are formed. This pad group 54 for 
bondings - Inside 1st pad group 55 - for solder ball connection is formed, and 2nd pad group 56 
- for solder ball connection is further formed in this inside. Moreover, pad group 54 for 
bondings — Outside 3rd pad group 57 ~ for solder ball connection is formed, and 4th pad group 
58 — for solder ball connection is formed further outside, that is, ~ since there is at least 256 pad 
group 54 — for bondings -- the 1- 4th pad group 55 ~ for solder ball connection, 56-, 57-, and 
58- are also formed in at least 256 sum totals. Moreover, the pad group for solder ball 
connection is taking out the face from the opening 1 1 which is visible to the rear face of the 
flexible sheet 50, and the solder ball 53 is formed here. 

[0027] and in the 1st pad 55 for solder ball connection, from the pad 54 for bondings The 1st 
wiring 59 to the 2nd pad 56 for solder ball connection, from the pad 54 for bondings The 2nd 
wiring 60 is connected, the 3rd wiring 61 is formed in the 3rd pad 57 for solder ball connection 
from the pad 54 for bondings, and the 4th wiring 62 is formed in the 4th pad group 58 for solder 
ball connection from the pad 54 for bondings. Moreover, the 5th wiring 63 which extends even 
from the pad 54 for bondings to the perimeter of the flexible sheet 50 is formed. 
[0028] Moreover, it connects with the land 65 for fixing of the IC chip 52, and the pad 64 for 
solder ball connection is connected with the pad for bondings through the 1st connection wiring 
66. 

[0029] The outer diameter of the pad for solder ball connection is 0.5mm here, and opening of a 
flexible sheet is 0.35 micrometers. Moreover, a pitch is 0.8mm and the tooth space between the 
pad for solder ball connection and the next pad for solder ball connection is 0.7mm. Moreover, 
the sizes of 42 micrometers and the pad for bondings of the width of face of wiring are 200 
micrometers long and 125 micrometers wide. 

[0030] On the other hand, the IC chip 52 fixes through solder, a silver paste, or insulating 
adhesives to the land 65 of the flexible sheet 50, and the pad for bondings of the IC chip 52 and 
the pad for bondings of the flexible sheet 50 are connected with the metal thin line 10 like 
drawing 2 . Ball bonding is carried out with the pad for bondings by the side of the IC chip 52, 
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and stitch bonding is carried out in the flexible sheet side. 

[0031] This invention has the description to have established the detour 13 in the 1st wiring. 
With reference to drawing 5 , an experimental result is shown first. This is the result of setting to 
the conventional pattern of drawing 4 , and experimenting in it and analyzing the situation of 
pattern cutting. The axis of ordinate of a graph shows the number of pattern cutting within IC 
chip, and the axis of abscissa shows power. It will be the maximum output of a bonder in 1 
W:00, and this power divides this into 255 steps, and investigates it for every [ 30, 40, 50, and ] 
75,100,120,150,200. That is, it will be 250 in 1 W:00, and will be 30 in x(30/250) 1 W:00. 
Moreover, a bond load is unified by 90gf, ultrasonic output time amount is 15 mses, and the 
sense of vibration is impressed in the vertical direction (Y shaft orientations) of drawing 3 . 
[0032] Moreover, Y Crack shows the number of cracks of wiring which is suitable in the vertical 
direction to the space of drawing 3 , i.e., wiring prepared in a Y-axis and parallel, (for example, 
wiring which the outgoing line of signs 59 and 60 has pointed out), and is X. Crack shows the 
number of cracks of the x axis where the outgoing line of a sign 57 has been arranged, and 
wiring arranged at parallel. 

[0033] Although the crack occurred in wiring parallel to Y shaft orientations of drawing 3 and it 
moreover generated in the 1st wiring 59 like drawing 4 R> 4 as I understood also from drawing 5 
as a result of analysis, it turned out that it has not generated in the 2nd wiring 60. Furthermore, it 
turned out that it is hard to generate a crack in Rhine L, and generates in short wiring of the 1st 
of die length also in the 1st wiring 59. The 1st short wiring has a distance shorter than about 1.2 
micrometers or it shown by the arrow head d here. However, it cannot be overemphasized that 
the die length becomes long depending on the conditions of power. 

[0034] In drawing 4 , the sense of the 1st wiring 59 carried out real coincidence with the sense of 
supersonic vibration (65kHz), and the crack has generated it in the thing with the short die 
length. Since vibration passes from a thick part to the part which becomes thin in case vibration 
of the supersonic wave generated from the pad 54 for bondings gets across to the 1st pad 55 for 
solder ball connection through the 1st wiring 59, this invention person Since vertical vibration is 
received after - wiring which vibration concentrates on the neck section has stretched It thought 
that it would concentrate on the neck section shown with Sign X since wiring is short, directly, 
causes, like an open circuit arises in the neck section without reinforcement could be considered, 
as shown in a sign 13, the detour was established in the 1st wiring 59, and distance was 
lengthened about about 1.2 to 1.5 times. Consequently, the crack became zero. 
[0035] Since there is a detour, it is thought that the vertical vibration of wiring will be eased. 
[0036] moreover - although the number is shown in the pad group for bondings of drawing 1 - 
wiring No. 5 -- removing - parenchyma -- it is arranged regularly. That is, as for 1, the 2nd 
wiring 62 is formed up, as for 2, the 1st wiring 59 is formed up, the 3rd wiring 61 is formed 
caudad and, as for 3, the 4th wiring 62 is caudad formed by further 4. Since the pad for bondings 
of 3 and 4 is especially prepared next to the pad for bondings of 2 caudad, a this top serves as 
dead space. Therefore, it also has the description which can form the 1st wiring 59 for a long 
time by utilizing this dead space effectively as a detour. 

[0037] On the other hand, the manufacture approach is considered, that is, drawing 3 - setting — 
Y shaft orientations and parenchyma - parallel - what is necessary is for the 1st wiring group to 
be fit for it being suitable (or facing to IC chip upper and lower sides), and just to change the 
sense of vibration of stitch bonding, since a crack will occur, if the sense of vibration of this 
direction and stitch bonding is in agreement 

[0038] That is, the pad for bondings parallel to the left-hand side side of the IC chip 52 and the 
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right-hand side side sets the sense of the supersonic vibration of stitch bonding as X shaft 
orientations, and the pad for bondings parallel to the surface of the IC chip 52 and the lower side 
should just set the sense of the supersonic vibration of stitch bonding as Y shaft orientations. 
However, in all the pads for bondings, effectiveness increases [ the direction which unified and 
carried out stitch bonding of the sense of the vibration ] at X or a Y-axis, and, as for bonding 
equipment, the speed also rises. 

[0039] Therefore, since effectiveness is thought as important, if it is, this crack can be lost by 
forming the detour which unified the sense of vibration into one of shafts, instead was mentioned 
above. 

[0040] A process is explained briefly. The flexible sheet 50 shown by drawing 3 is prepared, and 
the IC chip 52 is fixed to a land 52. This fixes through solder or a silver paste. 
[0041] This flexible sheet 50 that fixed is carried in bonding equipment, and with the pad for 
bondings by the side of the IC chip 52, stitch bonding is performed with the pad for bondings by 
the side of ball bonding and the flexible sheet 50, and it connects electrically with a metal thin 
line. And the resin seal of this flexible sheet 50 is carried and carried out to metal mold, a rice 
field ball is prepared in opening that second half, and melting of the metal pattern and solder ball 
which were exposed to opening 1 1 is carried out. 
[0042] 

[Effect of the Invention] According to this invention, the crack generated at the neck by the side 
of the pad for bondings can be lost by establishing a detour in the 1st wiring and lengthening the 
die length of the 1st wiring as explained above. 

[0043] Moreover, if said detour is formed using the free space generated by 2nd at least one pad 
for bondings on the basis of said 1st wiring and the 3rd wiring which extended to hard flow 
being prepared the origin of the 1st wiring, and next to the 1st pad for bondings which changes, 
and this 2nd pad for bondings being prepared, it can realize, without carrying out the work on the 
pattern which prepares free space separately. 

[0044] Moreover, if a detour like drawing 1 is established in the perimeter of 4 side side of a 
chip, even if vibration is added in the direction of ****** length and it carries out stitch bonding, 
structure without generating of a crack is realizable [ the pad for bondings is formed in ** length 
toward the loading area of a semiconductor chip, and ]. 

[0045] Therefore, the crack of wiring by the metal thin line can be prevented, and improvement 
in the yield can be realized. 
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